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CLMPTO 

08/06/01 

DB 

1. h hydrodpitiic type pomm oil-iipregn&tsd beanrsj; coipnsnig a 
poroiis bearing body foned mil Imnnt sarf&c« 011 aa kusr per:li>|jeral 
surface ik>reaf, aiKl oil retained m p^ros of said hmvim bodjr by 
isprcgnation r>f lubrieatifig &il or lubricatiag- ipease, 

^liereln saitl bearing aurfacg lias a lirst region lis which a pluraiity 
of Iiydrofl^Tiiasit? prfess«r«t g«Mratlng grooves laellngd in om direciioa viih 
respect to the axial dimtion are cimifereotkily dlspos«fJ> a second 
rmm ^bkk is mally spaced from the first reglmr md la whidj a 
plurality of Wrodyitamic pressare geraepating gromes inclified h the 
othsr direction witls respect to tU axUi diFestioc are clfCBjaferfistialljf 
«ii[sposed, aad an mmUt siooth region positiooed betKeau tlsE^ lirst and 
second ffefkas- 

2. A liydrjsdyiiaslR typ porous pIl-iigpregMted bearing as set iofth 
iti ClaiE 1, >1iercri« said beariJig body is loriasd of a sisttered. i«tai. 

3. A isydrodynastic type porouis oil-liapregnated bearing as set fortli 
in Clais Z,. vhereii? said sltitered ifctal contains capper or iroit, or botii 
as a mm coipaBeftt. 

4>: h hjdj-idmmit type i>oro»;s eihisipregnated bearing fis set forth ■ 
m CHm U vberein p&rft^atage of area of surface openings m said saootii 
vmmi is !.o«er tlan that of said first and second regions. 
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5. A fey^rodyiiaiftift tfp^. potYjus oil-iipregaated bftariag as iset forth 
Itt Cl&m I, ¥]iet'e:tri thejs|xi8i op|»ositf? sides of said b«»rl»g surface are 
tapered surfaces hfxvmg inner diaseter iiseteasirtl toward the beariiig eids. 

6. k hydrodtmaiaic t*m porms oil-kprfegnateri bsariiig as set forth 
m Claia U ^UTm.n the imev pamUml surface of said bearing hUy is 
fori^d ifitli a. plypal Jty of smd bearing surfaces axially spaced froa ^lacfe 

7. A bydF04ifnf.mlc type porous oil-lMpregMted bearii.fig m ml farth 
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mst rtzi<^ti md said hydrDdyMnk pre^^s^are gtmv^thm Kroiwe^^ of ^aid 
secDBfi region symmtric witli j^eijpact to the axial centet^ <]!f ^aid 
bearing .surface* 

8* A hydrodyim^ic type pomm cll-ltpr(^J^^iato^^ bearing m sot foHh 

>srDOV^$ aijd tlia o-t!ier region in said bearing sitrfat;e are sliiiltsfieoujtly 
forfited by a foiling p;dttern hmmg a ^fe^P^ itoiTespondlng to said beting 
stiff ace. 

0:. A tfj^ctrodyKamic type parous oiI-ispt'egrEat^id bearing comprising a 
pofGUs IseariM b^^dy beijig foriaed dth a pliirality of axially spaead 
b>:*ari5)g siirfaeas m m bmp per iipheral .^^rface th<>reof , at Uui m(i of 
Mid phiraHty of bearing surfaces imim mnlimd tsydrodynaEk pressure 
generatiag >?roov^:s, inner diasseter of a regicr^ l:(^^fcvfi^>r^ i^aid b^iarin^ 
v^iurfai'^a^ imnt grealor ilmn hmer diamciier «f said bearing ^urfaeea, aRd 
oil retained in pores of said bearij^g J'jody by Is&pregaating of liiliirlcatirig 
oil or Ui!vrhn\t4rig greriijc, 

10. A hydrodyMsi(:: type porosis oil"l:^pr'epaieil Iniariag Urtk 
U Claii 9, ^herelf^ said bear lag body Is forced of a sintered letaL 

Ih A hydrodynaiic type porous cdMiprepated b^^arin^ s^t forth 
in Claist 10. whereii^ said sintered ae.tal eontaiuf* copper or i'mi, or both 
^i^> & sain coKtpoR^rd.. 
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12- A hydrDdytiM ic type parous oH-i^pre^Eated bearlrig u^j set farth 
in Claii 9, vberaln tl^^ homtk^rlm b^^mm mii h^m-ms surfaces aad the 
regifv^n betvcini saiJ bearing sMvfaei^^ a:re of level ^Iffermm^* 

11 A hydrfjdyujtiic typ« pormii$ di^-lapremtcil tearii^g as set fssrth 
i;j Clajg? 5, ^^lierelft bfe^^ axial ^<5stion of f^gUm l^eteeen said bearing 
siirlaeoa 1^5 \k^mn ¥ith a curu- i^hkh is cojstiitms to ssiid bearing 
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14, A hydrodyMjeIc type porom ispregii&ted b&arlng as set fartM 
in Ciais 13, ^h&n'm said ciipve U an arc such thai its diameter is 
greatest at tb« ailai ceater of th:« x'eg ioti, betwcaji said bearitii: gyrfaces, 

15. A hydrfldpassic type porotjs <^3i-if.pre^HatEii be&riiig as set forth 
ifi Cl&m 9, where tffi outei* ttlaieter (ft am o^ter fic^rtion of said bearltig 
body eorrespoBciirig to at least m& of said bearing surfaces is sMller 
mm oater diai&ter qI m mUv portioft of ssid beaflng tody e^rrespondiug 
ta the region betveea said bear log surfaces. 

16*. A liydrod-ynasic type porQUs oi I " Impregnated bearing as stst forth 
Clali i, wherein a region of said hrdmlyuaaik, pressure geaerati?ig 
grooves atid the other rsKioii in said bearlag smfMe are slnsaliaBeonsly 
formed by a fopffilag pirttern havlM a shape eijrrespondiBg to sai<J bearing 
surface, 

IT. A letliud of prodijciiig a hydrcdyrjafrsic typj; pmms, oil- iiprepated 
bearia^ cojsprisiTjg a perois bear! body being formed mth bearlM surface 
ofl m ianer p^ripberal surfatje iheroof , said "bearing stirface having 
|jit«UMd hydrodyMiic pressure fdMrntiu^ grooves, aad oil ret&ia&d m 
pores of said bcsanif body by iapregMtlon of lubricating oil or 
lubrieatirig grease* said iethod CDiprisiftg tbe steps of: 

insert iisg a forairtf pattern in mi mmr peripheral swrfaca of a. 
cyiMfieal porous blaal, said foriini pattern Unm a first forajlag 
portion for foning a regieit of said hydrodyaaffik pressure geaeratiai: 
igrooves aneJ a seeorsd ftsrajlBg portioa for foratlng the other region la said 
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bearing siirfa^^^e, apfilying a toipaetmg pressure U mi porous blank to 
press Uje ijmr p^r ipkeral surfa^re ot ml^ m^oii^ hlm\k against said 
foriiiig pattern, thereby if^lMiitaneousty forcing tfee region of mid 
hydrodynaiiu pressure generating frooTOe> atid tin Mhf^r re^m u\ said 
|>eari?ig surface on the iniser peripheral surface of vmici poroUv^ blank. 
10. A 3^^tho4 of p:rodtun?ig u hs^mdynmi^ typo porom oil-isspregnated 

bcariTAS forth in cHlm t?, ^^h^rein gahi bearing surface bas a first 

£<egiaj? in vhicb a. i>taHty of hydrortyi^aaic pra&snve mmmtm grooves 
iiielis^^d m iiT^ctim mUM respect to tha mal dir^etlon ars 
cifemf^rentlally dispDHed, a smond region 1$ axially mimd fvoB 
the first region Msii m ^bkh a F!?irality of WrfxJyaMic pre^ss^rps 
geaT<?mting grooves lincUt^ed hi ths otlier dinejctlM with respBct U the 
axial directiosi are circusfef^ntially disposedj md timrnlixr smooth 
region positioned tetwei^ th.^ first aud s^eoiid rogioas- 

UK A method of pro^iu<iiBf a hydrotlyTssiic typfs |>orom<? oO-kpremted 
boarding a^i set forth in cUm 17, wlier«*J.f$ said bearing ^uirface htis a tlr^t 
rogKJB la ^sich a p-hiraLlty of hydrodyBamlc presstjre gen£irat:iijg.|roovss 
inf;iiEed in one dmetlon niiM respect to the axial flirectloo are 
ci.KOTferis»tially fji^jposed, ti mnmi regime ^hUth is axtaliy ^oj[^;tteuOTs 
to tMfi first regime mil in \iMd\ a pluraUty ol hydrodyBMlc pressurt 
i^m^^im grooves ImUmd m the other dirsscti^n ^ith msm^ to the 
Mkl fllrectlorj are c I relief emitiaUy disposed. 

20, A mthoi of produ^irr^T a hydrodynsjsic type porous oil^-isipropatod 
bearkg aet f^rtli 121 cUlm t7> v^h^srein mid porous^ bifa^k is fomed of 

-siBteri>d Betat. 

21. A mtl^oci of produ-cing a bydrrxljTiSfflic type poroits o|J-isprej5«ated 
bearing as set forth i.n Cialfli ^hert^in said .siatered mtpA omt^im 
coy^i^er or iroE, ar botJi as a Mlrt conipcijjent. 
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22, A method of pvoihmn$ a hj^drodpa^ic typd porous ail-i^prcgrmtfMl 
beariiiir as sf.:t forth in Cini^ J7,r .^heroin after forming said bfjaring 
surfao(i» r'<Eka$iR.g stdi fomiM pattern fvcm tiio inmr pivtipheral Jiiirfacti 
of said porous blm^k isi'hik th^ ^prusg-teck of said immis hlmik 

23. i i^thotl of prod^ciog a hydrodpa^sk type? pamis oLI-ispr^gMted 
j^e^rljiff coiiprisiM a poMt^s b^arliig body beiag fwmii nik h^^lm mrlmi^ 
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rm m im^oir pcfipheral ciirfaee tlu^reof, i^aid bivaring surface having 
kcluied liydrwIynaKi^ prt^.s^mn^ genoratnij? grooro^, anti oil retained in 
pi>vts of said bearia.^ body by iipre^uitian of lti!vji*katii.jTg oil or 
liibri€£tia# greases* ssid saetkod cosiprhdug thf? .steps of: 

<liisposing a forjftiiJ,^ patt^nj in a die, ^-aid fomiivf p^tUvn kaving a 
first formu^g poriton for fovmM ^ rf^fiort of ^jald Itydrodyiimic predsur^ 
g<^n*?rating grooves and a second: fora^ef poriion for forcing the othfjr 
region: in hmrim ^?urface, filling: pmd^r metal isaterial bet^^een said 
tomiiig pi^tUm mi Kai<i die, applying a coepjurUrjg pressure to sairl. 
powdor iBe1:^5iJ Ejiterlal to lorn a {lylindrlc^l cosjpaeted bcdy> ^hiU 
$imltm^Mmly foriLng a reijloii of said hydradynask |>ressLirs getierating 
grooves and the other region In r,^M hmnm swctu^ m an iirner 
pi?.rii>hferal !?uj^?<stce of said eoapaeted tody by said fmMM pattern, 

bearing B.i> fcrih iii cialM 23 > ^her^ht SMd ijesrmg surface iia^s a first 

lij^rHijed ia c*?te dlrectiorE with ro^ipect to tl?« axUI dl recti oit are 
irircusifmntiany disposed, a sf^^ioiid r^ogion #Jch k axially spaced frora 
th^ first r^s\m mi m #J.ch a. pluraUty of liydrodyr4aaiic pr^«$ur'3 
geiMV^tmr, grooves i^clij^^d i!) ih^ cither direct iosj mi^x to the 

axia]. direction ^arft circUfflffir^atlaOy dlspos^d^ Mid m aMUi^^r snootli 
region positioned h(if;^em the first ai^d secrojid regloajj. 
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25. A mei'md (sf producirig: a hydro4yna»:tc type pomus on- imppegRated 
besrlng as iset fortii ii eiai© E3, *fhereiri said Iieariag surface has a f irst 
region in vMah a piwaHty of feydrodynaslc prsssure geaeralins' grooves 
incliaed in one difeetioft vith respect to the axia.1 dir(26tifla are 
circasfer-dDtlaliy dis|;tos<,''d^ a seootid t'egiort stiidi is axlalh' coatinaoBS 
to the first refiois acii ia ^liidi s plurality of t'lydradyMBic: pressure- 
gmemiiM grooves inelin&i in the other direction vith respect to tlie 

ailpj direction are ciretmfareBtialiy disposed. 

28. A method ol producing a ltrdPod5''namis type porous oI l-iipregMt^sd. 
bearlgf as sefc fa?t|-i in Clam 23, wherein said powder letal mtepial 
toniaiss copper or iron, or both ass a main ^ouposeni. 

27. A m&ihed itf prodaclM a hydrcdysmic tstpe poroas oil-iipregHatad 
ijearing as set Uvth in Clali 23, ^fbefelft aftftr foraiing said eoa{5acted 
bodf aad said beaplBg surface tfeereof , rekasiiig saii loi>®m? pattant fpoi 
the ianer peripheral sirface of said coipaeted body wldle atlii^ifig the 
spriag-Mek of said compacted bodv due to reiov^a.l of &ald coipactiitg 
pressure. 
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- A method of produdng a hydrodynamic porous oiS-impr^^gnated boBrinq 

comptimg a porous baarin^ botiy being formed w«th a bearing surface on an inr;ef 
periph^^i suH^otJ tharecl, said ^ring surfece hmlng a piural^Sy of incfined hydrodynanific 
pre-ssure: gsnerattrtg gnooves, and oil r^teirml in pores of smi bB^mg body by inripregnationt 
of ^ubdcating oil or i^ubrieal^rtg grease* siaid method CD??iprisi?ng She: steps of: 

irmt^ng a fomilng; \}alimn in an Inn-er peri^eral surface of a cyJhdr^cali porous UmK 
said porous b?ank beir^g made of ^tnl^ered metal, stsid forming patiem having a forming 
portion for ^rmt^^Q SQid hydrodynamto pressure generating grooves;, ^aid fotmng portion 
being composed of a pluraE??^ of conv^ portions each of whkh ^grse^ with each of ss^d 
hydfodynamEG pressure generating grooves, m)d . 

app^ng a compacKf^g pr%<mm> to saki porous blank to pi'ess the tnner peripl^i^/^J 
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s^t^rfeDe oi md porous blank egatnstsai^ fernimg jx^rt^on of ^ald formif^g p^tt^m, th^ireby 
forming s^\d hy4rQdymrnic pressure generating grooves m the mm p^mint^l ^iifface 
s<5id porous b^ank. 

29, {Nev/j A m^Jthod of producing a hydrc-dynamic type parous oi^-in^pregrjated 
bearing as set forth in atato 28, yvhereim ss^d s^ntered^ melaf conlasns eopp^^r or Iron, cr both 
as 3 nigin component. 

30, (How) A method of producif^g a hy^rcdynamic type porou:$ olMmpfBQmted 
bearing as set forth 3n da^m 28, wherein after iomik>g said hydrodyn^^mJc pmssu!r¥5 
OeneratfE^a grooves, removing $md compacting pimmx^, ^e!et5S^r^ fbnnlng pattern 
fro^T) the mmr pe^phera! surface of safd porous bf^ank whilst utilizing ^pr^ng-ba<2k of said 

31 , (Nmv} A m^t^iod of productng s porous bearing body of a hydmd;ytTi^mlo ym 
porous oJ^^mpragnalied b£?arin9> pwpus bearing body hm\Q fmrnM svMh bearing 
surface on m inner penp^iarst syr^ao& thereof, said bearing g?urfac<J having a pmMy of 
ind3?ied hydrodynamte £>r^s?^ure geneF^ling grooves, said m^lliod compf^slng the staps of^ 

ins^ning a forming pmem In an htier pedph^rai ^urfamcif a cyitndfsc^i porcm N^nk, 
saici porcu;$ b^anfi beir^g made of a slf^tered metal sa^d^ form;ing patrem tmltiQ a fom^iny 
porlKin forfgrmtng ^mi by^fodynamic pressure ge^taraSirsQ grooves, $md fmtxmg portion 
b^irjg cort^posed of a pium^^ty of convex portions ead^ of wh^cH agrees with of said 
hydrcdyfiafn/G pms^ ganara^ilng tym^^s, and 

appJyjng a cornpading pressure to said pcrct^s b-^ank to press the inner periphar^^i 
^urfeoe of $mi porom b\Bm ^gmmtsmd forming portion of said tmrmg p^fem, thereby 
forming said hydrodynamlc presst^r^ g^neraSng gmoves in Iho inner pef^ph^jsl surfec^^ of 
^atid porous bk3f>k. 

S2, (New) A method of pnydacmg a porous bmmg body of a bydrod>TOm^c type 
porous Oil-lmpregnsS^Dd bea^r^g as set foHh in c\mm 31, vvfter0?n said sintered m^taS 
confesns copp«3r or iron, or both as a main comportent- 

33. (New) A method of pr<x^udng a poroa^f ba^^rijig body of b fv^mdymmc iyp^s 

porous, oil-impregnated bearing as s6l forth in cMm 31, wtmem BiW fo^m^ng ^ssld 
hydrocJyn^tTtte pressure gener aRn§ gtoovm, mmo\it\Q. said compacting pressure, r^^eais^ng 
sstfd fom^!l^g pairem from tha innsr pedpherai surface of said porous b\anK whilst ut^Sizing 
sprir^g-back of said porous b\ank due? to the removit^l of said compacting pm$$ur6. 



